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The present invention discloses a catalyst useful in converting carbon monoxide 
and water to hydrogen and carbon dioxide (water gas shift reaction), which includes a 
metal oxide carrier and 0.1-10 % Pt supported on the carrier, based on the weight of 
the carrier. The metal carrier contains copper oxide, alumina, and a metal oxide 
selected from zinc oxide, chromium oxide and magnesium oxide. The present 
invention also discloses a method for reducing a content of carbon monoxide in a 
hydrogen-rich reformed gas. 
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m : ; mm mmmi 



?ft^^-S^^3fB|.fl;Yfe (polymer electrolyte membrane 
fuel cell • PEMFC)@ W«r#g^*5Rffl^^BM^Jg^m^ 

wtRnmn^ > mmm pemfc ^mmm^mmm comm. 

i&n 20ppm »tltll(H 2 Ig>35%)»-«iift^tlg 

iiiKiii^iiiiis • m commmm 13-20% - 

>& m. M. * 7jC & $$ K H (Water gas shift, ft $g WGS)i nf gg 

ft ft if* fi IE* ft COIUM 20 ppm J^T • ««E WGS ffi 
Cu-ZnO/Al 2 0 3 ' 'St^W^liilRIMSIgS^ * if 

g«ft > ^mmm&m&^ mm > mnmmm^m^mm 
cu-zno/Ai 2 o 3 mmnrnm^mmmmmmmm^m^m 

flj 51 WGS glil • $0 Idemitsu Kosan StT H S H jflj (US 
6,238,640)#t Ei £B Cu-MO-Al 2 0 3 (M I Zn ' Cr > Mg) - H ^ 
*&T*$I£- "I lftlfc#H*fU(EP 1,1 6 1,991)^ Mitt Pt/Zr0 2 - 
Toyota ft Bfc SHU? #1 (EP 1 , 1 84,445)^ Jg £U Pt-M/Ti0 2 (M 
Al » Si > P - S » V) - Nextech IlJffSa Pt/Ce0 2 -Zr0 2 ft & ' 
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mmm^mm^mm^^f^mmmm Km<t wgs &.mm 

Idemitsu Kosan S. Nextech W^^gS^^ttM^itJ ' IB 
* T ft tR S. Toyota W^^®^»^M^fi]©(«^J»ffi 
Pt MiS 3~12wt%) • M^^^^^:*^ • 

» H ^ ft # 

«ftfiK^*l$<£;S. S ^ * if 18 m • 

ffl5^}ff — SftJKft*«ftj£it*n = *fti&i$»jK ' — 

ft « : RMS&mikM ' fc*ft«&;Rit*ft^«7--&JB$ 1 

ft» » n^m&^~nmmm±mm,<kWjm i mtf)OA-io% 
m ' i^^^j 0.5-5%^ . j^i^iifttfti^iiiii • 
*^hjisjb#^75 — s^-^ftfig^7jcwft^mfn-m 

• *&i&iBft^fi<j&MftftftrtEti&-£&!ftft 



vo • $s m it m ; a # « it m • #*m&mm,itV9mm&^ 
25-55%mm. it m • &m±mm,itwmm&)mmmmm • 

%k±»i • sh 2 om co^n:? it j£ 2-10 • 

* 9 ■» - a wgssi 6ijM^^gEnr^^.«M 

Cu-ZnO/AhOs^J m & • J- ffi liftWGSRIWStt «T H H * 

iis^i^is • & m i& m m m m. # • & t * ?u m air m 
& n mm mm mm — tstmicmmttitmmm • 





Toyota 
EP 1184445 


EP 1161991 


Idemitsu Kosan 
US 6238640 


^9B^ 




Pt-M/TiOa 
M:Al,Si, P.SSV 


R-M/Z1O2 
M: Re, Sc, Pr 


Cu-M/ALOj 
M: Zn, Cr, Mg 


Pt/Cu-Zn-Al 




3-12 mm.% 


3fifi% 




i mm% 
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m m w $. m • m #m n m m * ^ m m m • 
it mm 1 

34. 2g Cu(N0 3 )2.3H20, 92. 7g A1(N03>3.9H 2 0 5: 
30. 6g Zn(N03)2.6H 2 0 1 500 ml £. £ H ^ 7jc • Stl^S 

#T • ft A 28%^7jcM^^ P H ffiS 7.5 • MHTi# 2 

/M$& > mmmi&j&mmm*m > m nor 

m 12 /bm ' 500°C m i% 5 /Jn H£ • MP ft Cu/AhCb-ZnO ' rfff 
ft * ffi #c tb M Cu : AlaOs : ZnO = 30 : 42 : 28 • 

m Cu/AbOs-ZnO WJBfiJc»MKKSfi«i« 120JH3 @ (mesh) 
fi?J £ *fc & ' J^^U^^^ffiM-^W 0.2^^1 Pt 2. PtCNHa^CNOz^ 
^^M^^^^^^^^iJO A 20 Cu/AhOj-ZnO S4> 

in^^) ' IS 120°C fg «fe 12 /Jn Bf * 400°C *g 01 2 /Jn B£ • IP # 

pt/cu/AhCb-zno mm ' M^mmmmm imm%° 
ttmm i 

ITifli 1 * Itt M # 2 /Jn B# Efe ^ & & J§ 60°C R ^ 

120 m a 69 Cu/AhOs-ZnO life . ^ £ fi ffi. j£ tb #| J3 Cu : 
AI2O3 : ZnO = 30 : 42 : 28 • 

mmmmmfemKmzkmwm.mmmfc wgs r m m 
^tt'^±sis^^^^ 1.5 £t?zm xmm 2.2 

Rift • ¥UM«!Nktt&1tf&JIftllttAn?&& • ^JS^ 
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I&m : H2 50% * CO 9.4% - CO2 12.2% * & H2O • H2O/CO 

Hlpfcbfl 3 • Klii^ii 1290 ml/min • IB — g ffi ffl * 

«b m 1 n ft r #i i^®^^^ini^sTffift wgs Eimmm 

Cu/AhOs-ZnO » & m WGS S JK «J fit ft fig £ • St CO $f ft 
*ffi#!l2 

IK»MMl^fi«J^^^ Pt/Oi/Al 2 0 3 -ZnOfi§ IfiH^ 
*fr ' 2JP A 10Ma%«,ft IS (alumina sol) • Sl titi A M M ?K 

(cells/in 2 )^ 'iffHtft»Sl.Sg/l>2 
^Mii 120°C f£ii(12/Mff ) * 450°C #g^(2/hB#) • 

tb«M 2 

6&T^*S£#!I 2 Pt/Cu/Al 2 0 3 -ZnOj® g£E&S it mm 

1 1$ cu/Ai 2 o 3 -zno m m .ft • m s * #1 2tw^i?if ii 
ft m m 3 

ffiR 59. 8g Cu(N03) 2 .3H20, 53. 4g A1(N0 3 )3.9H20 R 
3 1 6 1 . 5 g Zn(NOj)2.6H20 &n 1 500 ml £ £ H =F 7jc 4 1 ' ^ £ & 
• ffl! A 28%fc*£»«E pH MM 7.5 • Ift^ T 81 
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2/Jnb#^ . mm&&f&nmm*mikm<®$L7km . m 120 

"Cfg^ * 500°C*g£i 5/JnB# • IP # Cu/AhOs-ZnO M 

M;''ffiMMmm.1&ikMU Cu= AI2O3: ZnO = 23.4: 10.8 : 65.8 • 

mmmmmmm 2tti&m&L$t cu/AhOs-zno $g # * m a* » 
mmnmm^m^.mnmmim,mmm<t wgs kiw 

H2 50% - CO 9.4% * CO2 12.2% - H2O > H2O/CO MM 

ttM 3° ^.MMI^^mm 730 ml/min • fflZlS^ffl»Si^!l 2 
H tfc « 0S2a3fl9I»»^ij(iitTifl: WGS BLM&imfc 

Cu/AhO j-ZnO ffi ft fsf WGS s M &) m it ftg # - 81 iff CO ff ft; 
* M M 3 : 

151. 02g Cu(N03>2.3H20, 214. 31g A1(N0 3 ) 3 .9H20 ~Bl 
71.0g Zn(NO 3 )2.6H20 mn 3000 ml 2. * H ? 7jc ' 5^ % 
j^T • iA 28%m7jcM^m pH<iIft7.5-^^}aT«#2 

'bm'& ' mm&Bj&mmm*mi£mmM7km - « i2o°c 

1 2 /Jn B# * 500°C m m 5 /Jn B£ ' SPfllthMl Cu: 
AI2O3 : ZnO=45 : 33 : 22 &} Cu/AhOs-ZnO • H§ Cu/AhOs-ZnO 
W ^ j£ ^ ' £illO«a^«^jW^W 0.2 3£ Pt £ Pt(NH 3 )2(N0 2 ) 2 
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mmmmrn, mmmmim a 20^;^ cu/AhCb-zno 

1=r£3^J ' m 120°C & m 12 /JnB# ' 400°C 'Jg^l 2 /JnB# > fiP# 

pt/cu/Ai»os-zno mm • m^m^mmm imm%» mmm 
mnmm 2 <*> ^ # r u. jit pt/cu/AhOs-zno » * * m ^ » 

fK • ^^m^^^^w^ 0.015g^m • 

tlM4: 

17^11 Pt/Cu/Al 2 0 3 -ZnO ®^^mf^}ftMI%^!^m 

Riteistt • ffi ± m m m m 3 a 4 65ni^igitA^f 

2.2^^^H^R0 i §+'flJfflmf^MS^!lSffim^^AP 
ffiS ' ^Ji ftffi j§ = H2 50% « CO 9.4% * CCh 12.2% - g£ * 

3 H20 . h 2 o/co mmtm 4 = giis^rinii 7400 

hr-'-BHSTF JtJKfll 3 J& 4«j»jfcS$:^|^$fi&T«'fb WGS 
® ± «I * a W Pt/Cu/AhOi-ZnO 8© £f WGS glftf IK 

fcb fg M 4 

W 100g Ti0 2 ^:MHm»^ffi^W 3g 
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£ A1(N03) 3 .9H 2 0 mm 1000 ml ^^H^F ' f£ ^ ffi S # 

t • * a 28%**s*« pumm s • 2 /Jn^^ • 

^Mffi^^^lftEI^^&fin^TRSfc • $S 120°C?£j^ 12 /Jn 
* 500°C*g^ 5 /hm ' fiP# Ti02-Ah03»5fc • 
Wl^Stm^miQ 10 a »%£«,#; ISM BP (alumina sol)& 

mmz&m • «¥!i**ittt&K£*i£s 2 - 2 & # 

£ 400 7K/^jj$trt (cells/in 2 )^ 3S 4* m Jt£ « ft ' IS 120°C 
12 /JnB# • 400°C mm 2/jNRf » ^^s^s^-w 0.03 g 

1$ e & m m. • $s i2o°c $g *t 12 /Jn t# • 4oo°c ^ 01 2 * r# <> 

ft«0!l 5 

SffiSMft^J^SJl^iSfi^Sf* ' ij£ &l in S Ji 3 
fift %' m 120°C fg^ 12 /J\B# ' 400°C 2 /Jn B# • }RF Pt/Zr0 2 

*&*8sJn 10 fi ft %7tm,<t IB iHBP (alumina soU^ISM • £. 

m • 2^^ * SS 2 400 yt/ 

¥77 ^I^(cells/in 2 )«J^^!^M^«^ • IS 120°C £ ife 12 /Jn 
B# • 400°C *g g| 2/Jn^f • !l$m^®^W^^-ftm 0.03 g • 

IrI «l ' l'Jffl<II@£*51^IiltilifcWGSK 

0«j?stt'^_Lm*M^j4ffltb^^j4^5^!^m^^^eA 

A □ ' &mm,1&M, • Hz 50% - CO 9.4% - CCh 12.2% - 
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& * m H2O » H2O/COH fct J§ 4 -Sllf ^fl^Ii 7400 

termmm mm n ep» sri 1$ tt & m 4*n s&j » & — 

^ • fifi*»w^i«i»ii»»«iftwGsgai » cow it m 

hi ^ n n m w 

ffl - a n h 2 o/co^ ip tb ji 3H# m m ^ coff it m m m m 
4>'i>*as;£fFB • ^^^mmmmm-mmmmm^it 

m - m n H^o/coM ^ttmmmm^mmm com it m 

m = ^ k ft m - 

m~un h 2 o/coh nttmm^m^mm^} com it m 

HaO/CO H IF it J$ 4f$!l$m#£$§$£lft COWft^tf 
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w^H^i=amssM«s«» 200 - 500 ° cS ® ' 

5 . MB»»iss*M a " s , ** M,i 

aS ^ W3 5SB%6liW«.-RH I O»CO«SStbm2-10. 
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7. m^mmmmmmmmm^.ijm » &*mmm&} 
gjt^iir 0.5-5%^ . j^m^js ftftftftn mmmmmm • 
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